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Executive Summary 
This study explores the current practices of paper recycling at the largest of the 
Northern Health (NH) facilities. It is an exploratory study of paper recycling 
opportunities at five Northern Health facilities in terms of paper recycling services 
available in the community or the broader region. In a broader context, this study 
provides insight for similar organizations which operate geographically dispersed, rural , 
operations deciding on a course of action for their own environmental initiatives. 
The paper reviews literature related to the environmental movement, waste 
management in healthcare, and recycling actions by public sector entities. It discusses 
government actions and legislation aimed at reducing the environmental impact of its 
own operations and the actions of its constituents. 
The study finds that recycling occurs at Northern Health sites but that the effort varies 
from site to site. Obstacles to recycling are cost, a lack of a corporate directive and a 
lack of consistency of service providers across the region. 
While the direct cost analysis of recycling compared to direct costs of landfilling 
provides mixed results at best, the Health Authority must consider other aspects 
including social and political impacts as well as future legislative requirements. 
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Chapter 1 - Introduction 
Purpose 
Northern Health is the government agency responsible for health care delivery to the 
residents of the northern half of British Columbia, Canada. The purpose of this study is 
to explore the current paper recycling practices at the largest of the Northern Health 
(NH) facilities and to investigate what paper recycling options exist for each of these 
facilities in the community or broader region. The outcome of this study will provide 
guidance to NH in regard to opportunities for paper recycling in the organization. This 
project could be used by NH to help develop directives supporting their recently adopted 
Environmental Sustainability Policy (Refer to Appendix 1 ). 
In a broader context, this study will provide insight for similar organizations which 
operate geographically dispersed operations when deciding on a course of action for 
their own environmental initiatives. This will be particularly true for organizations 
operating in primarily rural areas or those mandated or regulated to undertake 
environmental initiatives. 
The focus of this particular study is limited to paper recycling as paper represents the 
single largest recyclable waste generated within a health care facility (Diaz, et al. 2008; 
Kiser 1995; Tudor, Barr and Gilg 2007; Tudor, Noonan and Jenkin 2005). Furthermore, 
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paper recycling acts as a readily visible indicator of environmental action by the health 
authority to staff, clients and the public at large. 
Background 
Attention to environmental sustainability continues to gain momentum within the general 
public and the worldwide political arena. From global conferences such as Kyoto and 
Copenhagen, to a multitude of non-governmental organizations, significant efforts have 
been put forth to deal with the issue of sustainable development and the environment. 
Within healthcare itself, organizations such as Practice Greenhealth, CleanMed, and 
Healthcare Without Harm have formed to deal with the growing concern of 
environmental impact of healthcare delivery. Within government, at the British 
Columbia provincial level, environmental concerns have been recognized in legislation 
for many years. These concerns are beginning to take on greater importance in the 
present and in the years to come. 
In 1989 the Provincial Waste Management Act was passed which endorsed a strategy 
to reduce the total amount of solid waste going to landfill by 50%. In 2008 the Liberal 
government led by Gordon Campbell passed the Greenhouse Gas Reduction targets 
act, mandating carbon neutral government and crown agencies by January 1, 2010. 
While the most recent focus has been specifically on carbon and greenhouse gas 
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reductions, environmental sustainability encompasses a much broader spectrum of 
issues than carbon reduction. Yet, the issue of recycling, while generally falling outside 
of the carbon discussion, has a direct influence on carbon reduction due to the 
decreased requirements for energy and natural resources when utilizing recycled 
materials as compared to virgin materials in the manufacturing process. This direct 
impact is recognized within the provincial Greenhouse Gas Reduction Target Act 
(GGRTA) legislation by way of reduced carbon emissions calculated for the use of 
recycled paper compared to non-recycled paper. The provincial government document, 
Emission Factors for Use in Reporting B. C. Public Sector Greenhouse Gas Emissions 
(Shared Services BC 2009) identifies that the production of a 500 sheet ream of paper 
containing no recycled content generates 6.45 kilograms of greenhouse gases while the 
production of a ream of paper consisting of 100% recycled content yields an emission of 
4.06 kilograms of greenhouse gases (carbon equivalents). 
Despite the role of government and the media attention on worldwide conferences, 
environmental concern does not only reside with global organizations and governments. 
Environment concerns are also expressed by health authority employees and the 
population they serve. Establishing visible, meaningful environmental actions can assist 
the authority in supporting employee recruitment, retention and morale and can set a 
positive example in its public health promotion efforts. 
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The ongoing and growing attention on environmentally sustainable practices requires 
Northern Health to understand the current environment of its own operations and how it 
can respond to the growing demand for sustainable action. 
Implementing new programs has operational impacts at the site level. Managing and 
operating an efficient and effective organization requires that practices at the 
operational level are reviewed on a regular basis to ensure operations align with 
corporate strategy and goals. Where geographical dispersion of the organization's 
operations occurs, the importance of such operational reviews increases due to the 
reduced influence of the corporate office on day to day operations that naturally results 
from geographical separation of management levels. Within healthcare, increasing 
costs and limited funding consistently challenge administrators to provide the best 
services in the most efficient manner. This challenge demands informed decision 
making and, at times, trade-offs between best practice and financial efficiency. 
The foregoing requirements of responsible environmental action and of efficient and 
effective use of available resources compel Northern Health to carefully assess its 
options and alternatives in all operational respects. This study will provide the 
background necessary for informed decision making in regard to one of the many 
issues challenging the health authority. 
Objectives 
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The objectives of this study are to : 
Methods 
1. Identify the current status of recycling at Northern Health's largest 
hospitals 
2. Provide an understanding of challenges faced by hospitals in establishing 
and/or maintaining recycling programs 
3. Identify options for disposal of recyclables from NH hospitals within each 
community studied and broad level cost estimates for consumer paper 
recycling programs 
4. Provide a recommendation as to whether NH should pursue a formal 
directive on paper recycling and what form it should take (i.e. global 
program or local program). 
5. Further the body of academic research into effective health care waste 
management 
This paper will provide a description of the Northern Health Authority. It will present a 
literature review of existing material dealing with recycling and waste management in 
health care and other public institutions. Results of interviews with NH sites, other 
health authorities , the City of Prince George and the University of Northern British 
Columbia will be presented. This will be followed by an analysis of the findings, 
recommendations and conclusion. 
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Chapter 2 - Northern Health Authority 
Northern Health is a provincial crown agency charged with the delivery of health care to 
the residents of northern British Columbia, Canada. Northern Health operates 
approximately 85 facilities with over 7000 employees in the geographical area bounded 
by the Alberta border, the Pacific Ocean, the Yukon border and by a southern boundary 
approximately 50 kilometres south of Quesnel. This area encompasses 600,000 square 
kilometres and includes 27 incorporated municipalities, excluding native communities 
which fall within the jurisdiction of the Federal Indian Act. It includes over 284,000 
inhabitants and covers two-thirds of the province. Prince George is by far the largest 
community with a population of 70,981 inhabitants. The next largest centres are Fort St 
John, Prince Rupert, Dawson Creek, Terrace and Quesnel, with populations ranging 
from 17,402 to 9,326 (BC Stats 2006) (Northern Health n.d.) 
NH was formed in 2001 under provincial legislation. Prior to this it operated as 13 
separate regional health boards and community health councils. (Health Authorities Act 
B.C. Reg. 293/2001) (Government of British Columbia 2001 ). Currently, the authority is 
sub-divided into three Health Service Delivery Areas (HSDA's) on a geographical basis. 
Each HSDA is administered by a Chief Operating Officer which reports to the NH Chief 
Executive Officer. The facilities under the authority's direction include 21 acute care 
hospitals ranging in size from 200 to as few as 6 acute care beds, health clinics, 
diagnostic and minor treatment centres, public health offices, residential and alternative 
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level of care homes, administrative offices, and temporary housing for medical and 
clinical staff at rural and hard-to-service locations. 
The sites considered in this study are Prince Rupert Regional Hospital , Prince Rupert 
and Mills Memorial Hospital, Terrace BC, both located within the Northwest HSDA; The 
University Hospital of Northern British Columbia, Prince George and G.R. Baker 
Hospital, Quesnel, both located in the Interior HSDA, and Dawson Creek District 
Hospital, Dawson Creek, located in the Northeast HSDA. These sites were selected 
because they are the largest acute care facilities within the authority, are located in the 
largest urban areas of the authority and the sample provides for geographical dispersion 
across the authority. 
Approximate Scale 
Kilometres (Km) 
,!. I 
300 
Fort Nelson 
• 
Northeast 
Ft. StJohn • 
Health Service Delivery Areas 
D Northwest 
D Northeast 
D Northern interior 
e Dawson Creek 
Figure 1 - Northern Health Authority within the Province of British Columbia 
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Within NH facilities, the duties of collection and disposal of waste are typically shared by 
the maintenance and housekeeping departments. Housekeeping is responsible for the 
collection of waste throughout the hospital while facilities maintenance is responsible for 
the removal of waste from the site. Both departments report to the Site Administrator or 
Site Manager, who is responsible for both the clinical and physical aspects of the 
facility. There is no direct reporting structure linking these two departments to the 
Regional Director of Support Services, a corporate position responsible for the effective 
delivery of these services on an authority-wide basis (Housekeeping and Maintenance 
are defined as Support Services). Instead these services report up through the Site 
Manager, to the Health Services Administrator and on to the Chief Operating Officer 
Responsible for site practices 
including waste management 
Figure 2 - Northern Health Organizational Chart (Abridged) 
L 
Responsible for authority-wide 
direction in waste management 
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As a result of (a) the local reporting structure described above, (b) geographical 
dispersion of small populations centres, (c) lack of consistent services available at all 
communities, (d) cost, (e) forced amalgamations of fully functional operations and (f) 
lack of previous effort to standardize, no consistent standard exists across the authority 
with respect to collection and disposal of recyclable materials. 
In June 2009 the Northern Health Executive approved an Energy and Environmental 
Sustainability policy statement (Northern Health Authority 2009, 1 ). In part, the policy 
states: 
"Where feasible, operationally effective and cost effective, Northern Health will 
pursue energy efficiencies, energy use reductions, and environmental 
sustainable practices in new projects and ongoing operations. Energy efficiency 
and environmental impacts shall be considered in all projects, taking into 
consideration upfront capital costs, ongoing energy consumption, carbon 
emissions and overall environmental impact 
Buildings and building systems will be operated in a manner that provides an 
appropriate environment to support the provision of health services while 
minimizing the impact on our natural environment (energy consumption, carbon 
emissions, hazardous materials waste or emissions)." 
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This policy supports efforts to introduce formalized recycling programs into the 
organization's operation in accordance with sound environmental stewardship actions. 
Refer to Appendix 1 for the Policy statement in its entirety. 
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Chapter 3 - Literature Review 
This literature review is divided into multiple categories. First a broad environmental 
overview is presented. This is followed by a presentation of academic literature related 
to the management of healthcare waste. This provides important context for this study 
and identifies, to some degree, what other healthcare entities are undertaking for their 
waste management. Of particular interest are the results of waste audits conducted and 
reported in multiple studies. The audit results are generally consistent in their findings 
of the make-up of healthcare waste. 
Some of the healthcare literature reports on specific programs within hospitals to reduce 
targeted waste items, such as plastics or biological waste. A number of papers 
incorporate discussions of recycling practices into the overall discussion of waste 
management within the studied healthcare centre. However, in general the topic is 
either part of a larger waste management discussion or is focused on staff attitudes and 
staff practices regarding recycling , as opposed to operational implementation of 
recycling programs. 
A review of literature focusing on other public sector entities follows the health care 
literature. The intent is to understand and compare the differences and similarities in 
recycling and waste management operations across large public institutions. 
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A third category of literature concentrates on the handling of municipal waste and 
recycling programs. The intent of this study category was to identify the lessons learned 
by municipalities in dealing with recyclables and what programs have been 
implemented. However, the majority of the literature focuses on the implementation and 
success of curbside recycling programs and the reduction of household waste. Very 
little of the material was found to deal with the handling of institutional waste. 
The review of the Regional District Solid Waste Management plans constitutes a sub-
category of the municipal waste literature but specifically identifies local goals and 
priorities within each of the five regions considered in the study. The intent of 
incorporating the Regional District Solid Waste Management Plans (SWMP) is two-fold. 
Firstly, it is important to understand what support the Regional District may be able to 
provide the health authority in establishing a recycling program. That is, are the goals 
of local government aligned with recycling efforts, are they ambivalent to such efforts or 
are they unsupportive or opposed? Secondly, what specific actions do the SWMPs 
identify as potential solutions to the waste management issues faced by the Regional 
District. 
Review of government legislation and objectives supplement the literature review. 
Similar to the intent of the review of the Regional District SWMPs, the purpose of this 
review is to ascertain the level of government alignment and support for recycling efforts 
both provincially and at a local level. 
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Environmental Movement 
While global conferences such as Kyoto 1997, the Copenhagen Summit of 2009 and 
other United Nations Conferences on Environment and Development (UNCED) have 
recently captured the public interest and climate change has garnered global political 
and media attention, the effort to develop environmentally sustainable strategies on an 
international basis has its formal beginning with the 1972 United Nations Conference on 
Human Environment and was followed up by initiatives such as the 1977 UNESCO 
Conference on Environmental Education, the World Conservation Strategy and the 
Brundtland Report from the World Commission on Environment and Development in 
1987 (Tudor, et al. 2008). The global and enduring nature of the environmental 
movement speaks volumes of the importance and relevance to our lives. 
Does this importance and relevance extend beyond our personal lives though and into 
our workplace and the corporate realm? Of particular relevance to this study, does a 
public health agency have a role to play in protecting the environment in which it 
delivers its services and to the population it is mandated to serve? In considering 
corporate social responsibility as it relates to waste management and the delivery of 
healthcare services, Tudor, et al. (2008) ask the question whether a healthcare provider 
has a moral obligation to extend its service provision beyond healthcare alone. That is, 
does the healthcare provider "have an obligation to ensure the protection and 
enhancement of its natural environment as a means of providing for the well being of its 
population?" (Tudor, et al., 772). Tudor argues that as corporate citizens, the health 
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authority should consider the interaction between it, as healthcare provider, and the 
local community which it serves and from which it draws its staff. Furthermore, the 
authors contend that hospitals can serve as key examples to the public in a 
government's overall behavioural change programme (United Kingdom Department of 
the Environment, Food and Rural Affairs (DEFRA) 2005 as referenced by Tudor, et al. 
2008). Indeed having British Columbia health authorities lead the way on environmental 
action appears to be one of the strategies of the current provincial government in the 
implementation of carbon neutrality legislation for Public Sector Organisations (Province 
of British Columbia 2007). 
Having accepted that carbon emissions are a major contributor to global climate change 
and ultimately a hazard to the earth and human health, the GGRTA mandates that all 
provincial ministries, agencies and public sector organizations either reduce their 
carbon emissions to zero or alternatively purchase "carbon credits" to offset carbon 
emissions produced by their operations. Funds generated by the sale of carbon credits 
are to be used to support technologies and initiatives which lower emissions or which 
absorb carbon in order to mitigate the effects on climate change. 
Beyond global warming, even before the British Columbia government's recent action 
on carbon and climate change, the government was taking action on environmental 
sustainability. Environmental action on waste reduction by government in British 
Columbia dates back to 1989 with the introduction of the Provincial Waste Management 
Act. This act of government mandated a 50 percent reduction of solid waste by the year 
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2000 based on a 1991 baseline of solid waste disposal. This legislation was followed up 
by the BC Environmental Management Act in July 2004 and the Recycling Regulation in 
October 2004, which combined the Waste Management Act and Environment 
Management Act to create a single statute governing environmental protection and 
management in British Columbia (Province of British Columbia n.d.). 
The 1989 legislation required the Regional Districts across the province to develop Solid 
Waste Management Plans which were to indicate how solid waste will be managed 
within each regional district. Discussion on the relevant Regional District's Solid Waste 
Management plans follows later in this paper. 
Hospital Studies 
Multiple studies have been undertaken examining the state of waste and waste 
management in acute care hospitals. One comprehensive set of such studies focuses 
on the National Health Service (NHS) in the UK, in particular the Cornwall National 
Health Service, which shares numerous similarities with Northern Health in British 
Columbia. Tudor, Barr and Gilg (2007) describe the Cornwall NHS as being located in 
a rural county, operating approximately 100 sites which include 3 acute care hospitals, 
15 community hospitals, 23 health centres along with others. The Cornwall health 
authority employed 9536 staff at the time of the study. The papers published by Tudor 
and by Tudor in collaboration with others (refer to Bibliography for a list of the Tudor 
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papers) cover an extensive range of waste management topics based on research 
conducted at the NHS. These include waste audits and waste measurement, 
examining the link between employee behaviour at work and their behaviour at home in 
relation to recycling frequency, current waste management practices at Cornwall NHS 
sites, barriers to change, and corporate social responsibility related to health care waste 
management. While the scope, breadth and depth of the Cornwall NHS studies cannot 
be replicated here, the research and findings present many future opportunities for 
Northern Health . 
From the Cornwall NHS waste audits, bagged waste by weight consisted of 24.9% 
mixed paper, 13.0% office paper and 6.8% newspapers/magazines, for a total of 44.7% 
paper recyclables (Tudor, Barr and Gilg 2007, 15). Table 4 of the referenced paper is 
reproduced here. 
Waste Category WT(%) 
Mixed Paper 24.9 
Food I Organics 20.3 
Office Paper 13.0 
Miscellaneous 12.3 
Newspaper I Magazines 6.8 
Cardboard 6.0 
Unknown Plastics 5.2 
Metals 3.0 
LOPE 1.7 
HOPE 1.6 
PET 1.3 
pp 1.2 
Gloves 1.2 
PS 0.9 
PVC 0.6 
Total 100 
Figure 3- Domestic Bag Waste Composition (From Tudor et al2007, pg 15) 
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In the same paper, in sampling employees regarding their intention to recycle at work, 
60.77% identified office paper as "items which are usually recycled at work" as an 
intended behaviour (Tudor, Barr and Gilg 2007). Given that paper was among the 
highest components present in the bag waste analysis, the results of Table 4 and the 
intended behaviour noted here appear to be somewhat contradictory. The implication is 
perhaps that actual behaviour does not necessarily follow intended behaviour. 
Other hospital waste audit studies support the Cornwall NHS studies, identifying paper 
as the most common recyclable in the hospital waste stream (Diaz, et al. 2008; Lee, 
Ellenbecker and Moure-Erase 2002). 
In addition to the work of Tudor, numerous health-care related academic articles studied 
the current waste management practices at hospitals around the world. Many assessed 
current waste practices, conducted waste audits, identified quantities of waste 
generated by department and identified types and quantities of waste diversion from 
landfill. A large component of the health-care waste literature was concerned with the 
disposal of biological waste. However, limited academic material was found that 
discussed the actual implementation and measurement of an effective recycling 
program in a health care facility. That which was found dealt primarily with assessing 
staff attitudes toward waste and recycling rather than the physical, operational and 
financial impacts of introducing a program. 
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Other Public Institutions 
Lounsberry (2001) in "Institutional Sources of Practice Variation: Staffing College and 
University Recycling Programs" assesses the implementation and outcomes of 
recycling programs at 60 universities and colleges throughout the United States. This 
study found variation in recycling program staffing at the various campuses. The author 
identified that some universities organized recycling programs by establishing new full-
time recycling co-ordinator positions while others simply added recycling management 
duties to an existing work role (e.g . housekeeping or maintenance). Stinchcombe, as 
quoted by Lounsberry(2001; 32), defines these two states as "status creation" and "role 
accretion" respectively. Lounsberry found where role accretion is employed, the added 
responsibilities frequently came with no reduction in other duties or additional resources 
to build and maintain campus recycling. The outcome was that the employees assigned 
this responsibility expressed little interest or enthusiasm toward recycling at the institute. 
In contrast, "status creation recyclers began to forge a new and distinct occupational 
identity that was connected to the ideals of the broader environmental movement" 
(Lounsberry 2001 , 33). Programs staffed through role accretion were found to serve the 
bare minimum requirements, consisting of a scattering of recycling bins around the 
campus, and the staff expressed little interest in the link between the campus recycling 
program and the broader environmental arena. Status creation positions in contrast 
stressed awareness and educational programs and developing standards to measure 
the effectiveness of their programs. Behavioural awareness programs were established 
and the campus community was engaged through what is frequently referred to as 
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"green teams". In general, campuses that employed newly created positions for 
recycling had student bodies that actively lobbied the administration for the creation of 
recycling programs. Government legislation mandating recycling was an important 
factor in the establishment of programs, but had little impact on how the program would 
be staffed. 
In regard to common practices and standards employed, Lounsberry found few 
consistent means of tracking or quantifying success of the recycling programs, 
regardless of staffing. Few actually tracked the costs and benefits and those that did 
used widely varying measures such that comparison between programs on a 
measurement basis was not possible (Lounsberry 2001 ). 
A recent local Prince George study of waste management at the University of Northern 
British Columbia completed by Smyth in 2009 identified, through a waste audit program 
that the waste stream generated by the core campus buildings of the university 
consisted of 47% recyclable material. It further found that paper products (office paper, 
mixed paper, cardboard and newspaper) were the largest single source of recyclables 
in the waste stream at 29% of the generated waste (Smyth 2009). The results of this 
study corroborate the health care studies cited earlier. For Northern Health the study 
not only corroborates the findings of other public institutions, it provides local evidence 
of waste classification. Further, it represents current conditions given that the audit was 
completed within the last two years. 
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The Role of Local Governments 
The province of British Columbia is divided into 28 Regional Districts. Solid waste 
management, among other responsibilities, is legislated to the local Regional Districts. 
In accordance with the legislation, each Regional District is required to develop Solid 
Waste Management Plans which indicate how solid waste will be managed within the 
regional district. Plans are to be prepared on a ten year basis and require approval by 
the provincial Ministry of Environment. The first plans within Northern Health regional 
districts were prepared in 1977. 
The five NH sites considered in this study are each located in a different Regional 
District. As such, municipal waste management authority resides with five different 
Regional Districts. These five districts are: 
Community Hospital Regional District 
Prince Rupert Prince Rupert Regional Hospital Skeena - Queen Charlottes 
Terrace Mills Memorial Hospital Kitimat-Stikine 
Prince George Prince George Regional Hospital Fraser Fort George 
Quesnel G.R. Baker Memorial Hospital Cariboo 
Dawson Creek Dawson Creek District Hospital Peace River 
Figure 4 - Subject Facilities and Regional Districts 
Page 120 
To date, the Regional District of Fraser Fort George and the Peace River Regional 
District have refreshed their 10 Year Waste Management Plans. The remaining districts 
are in various stages of the renewal process. 
Each of the Solid Waste Management Plans contains similar goals, objectives and 
means to achieve these goals and objectives. This similarity is likely due to the overall 
mandate given by the province to reduce waste by 50% and by the limited actions the 
regional districts can undertake to effect such reduction. The plans typically identify 
promotional and educational programs targeted at waste reduction, reduction and reuse 
programs, and multi-material recycling efforts to reduce waste. 
The Peace River RD (PRRD) goes further in their 2008 Solid Waste Management Plan, 
supporting Zero Waste "as articulated by the Zero Waste International Alliance" as a 
"long-term overarching vision". The PRRD plan indicates that it will use the Zero Waste 
philosophy as a guide in making decisions (Peace River Regional District 2009, ii). The 
Peace River 2008 plan lays out plans to implement and expand disposal bans on 
recyclable materials, when and where alternative handling options exist (pg 36). This 
approach follows similar practices of material bans already in place in the Lower 
Mainland. 
Reviewing specific findings within these Solid Waste Management Plans, the 
PRRD plan identifies paper and paperboard as making up 24% of the waste stream, 
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the second most common material in the waste stream, behind organics at 26% (Peace 
River Regional District 2009, 6). The Fraser Fort George plan identifies paper and 
paperboard, including corrugated cardboard, as the largest single component in the 
waste stream, composing 27% of the total waste stream landfilled in the district. This 
amount does not include materials diverted to recycling . It estimates that an additional 
2,000 tonnes of mixed paper and newspaper, excluding cardboard, were delivered to 
the multi-material recycling depots by area residents (Regional District of Fraser Fort 
George 2008, 10,11 ). 
Beyond BC regional government, Alexander (1992) provides insight into successful 
implementation of municipal recycling programs. He states "Successful municipal 
recycling programs have traditionally incorporated both incentives for recycling and 
disincentives for landfill disposal to the private sector to encourage investment in 
recycling technologies and facilities" (Alexander 1992). Because incentives and 
disincentives are frequently locally based, capitalizing on local infrastructure and 
recycling entrepreneurial interests is important. Local market development policies 
need to be tailored to address the barriers and opportunities unique to the area. 
According, to Alexander, the success of a municipal recycling program is locally based 
(Alexander 1992). However, given that this study focused on the densely populated 
north-eastern US market, capable of generating significant volumes of recovered 
material, it is not certain that the author's findings would apply to the small communities 
within Northern Health. 
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Alexander (1992) identifies the following barriers to successful recycling programs: 
• Cost of collection, processing and transportation to markets 
• Consistency of supply 
• Material reliability - both quantity and quality 
• Absence of markets for materials. 
Within the area serviced by Northern Health, every one of these barriers exists. In 
particular, the expanse of geography poses serious transportation challenges and the 
size of the participant communities will significantly impact on the consistency of supply 
and the material reliability. 
To support recycling , it has been suggested that the success of municipal recycling 
programs can be aided by having the local municipalities develop markets for the 
recovered materials both actively through incentives and direct investment and indirectly 
through purchasing policies that require the purchase of recycled materials for municipal 
supplies (Alexander 1992). In a study of ten large urban centers, seven municipalities 
had either defined Market Development Initiative programs or specified recycled 
material in their procurement policies in order to support local recycling feasibility. An 
eighth relied on a state regulation encouraging the use and purchase of materials 
containing recycled content. The majority of the initiatives relied on purchasing policy 
directives. (Recycling and Composting Programs: Designs, Costs and Results; as 
reported by Alexander). The implication here is that local government can utilize its 
size and related purchasing power to stimulate recycled material markets (Alexander 
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1992). While this may be the case with large municipalities making significant annual 
purchases, the combined volume purchases of Northern Health and the municipalities 
of northern BC may not be sufficient to adequately influence market development and 
pricing, particularly when the significant barriers noted earlier are considered. Office 
paper containing post-consumer recycled content continues to demand a premium price 
and implementing strict purchasing policies which effectively require the purchase of 
more expensive supplies will impact on limited operational budgets. Additionally, until 
sufficient market competition exists for recycled material supply, market prices for these 
materials may increase as limited suppliers take advantage of customers' policy 
directives. 
Three models for establishing municipal recycling have been identified. These are (1) 
pure public service, where the recycling services are provided directly by the municipal 
government and paid for through taxes or municipal levies (2) a private-public 
partnership of program delivery, whereby the delivery of services is shared between the 
private sector and the public sector (e .g. the municipal government may be responsible 
for the curbside collection while the private sector takes responsibility for sorting and 
processing) or the private sector undertakes the delivery of services but the municipal 
government supports the efforts financially (e.g. through subsidies or incentives to the 
service provider) and (3) a pure private service model, where the service is entirely 
undertaken by the private sector. (Alexander 1992). 
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Chapter 4 - Method 
Methods Employed 
The research for this study included a review of existing literature presented earlier, 
interviews with Northern Health individuals responsible for waste removal from each of 
the study sites, and discussions with commercial waste diverters. 
Questionnaires and interviews with the individuals responsible for waste removal from 
the study sites were conducted . The individuals selected for the questionnaires are 
responsible for having the hospital waste physically removed from the site. In addition 
to their operational responsibility for waste removal, these individuals are also 
responsible for maintaining the waste management budget and for interacting with 
waste services providers in regard to services provided (or available) to the site. 
Typically this would be with the Maintenance Manager or the Maintenance Supervisor, 
depending on the staffing hierarchy at the site. 
The questionnaire and consent form was delivered directly to the Maintenance Manger I 
Supervisor at each of the five sites via email. This was followed up with a telephone 
interview to review the survey submission and to clarify any ambiguities or uncertainties 
arising from the survey submission or to complete the survey questions during the 
telephone interview if no completed survey was returned . This method ensured that all 
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sites responded to the request for information and that all questions were understood 
and addressed (i.e. ensuring full participation and survey reliability). 
The results of the interviews were validated by comparing the outcomes of the 
investigations of recycling options in the communities. For instance, had the site 
indicated that they recycle paper by employing a local recycling provider, yet no such 
provider existed or the provider did not accept paper, it would indicate that the results of 
the survey may be invalid. There was no follow up with the service provider to confirm 
volumes or frequency of material delivery I pickup, thereby allowing for a potential of 
data error due to misrepresentation by the site. 
As per Objectives 1 and 2 identified earlier, the primary purpose of this exercise was to 
determine how the sites are currently disposing oftheir recyclables, particularly paper, 
to explore the current practices at the facility with respect to collection and to find the 
barriers to implementing a recycling program. The surveys were limited to gathering 
factual information and did not explore staff attitudes toward recycling. The outcomes of 
these surveys and interviews are summarized in Chapter 5 - Findings. 
A secondary purpose of the site surveys was to cross-reference the sites' 
understanding of recycling opportunities within their communities with identified local 
recycling operations. 
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A copy of the survey form is included in Appendix 3. This was used as an introductory 
tool for gathering site information and was followed up with in-person or telephone 
discussions at each site. 
In order to understand whether the current practices at Northern Health are unique or 
common to other similar entities, other selected public institutes were contacted to 
discuss their recycling practices. Specifically, these institutions consisted of the other 
five health authorities in the Province of British Columbia, the City of Prince George, 
and the University of Northern British Columbia, Prince George campus. 
Recycling organizations and commercial companies were contacted in each of the 
communities to determine what kinds of services are offered for the removal of 
recyclables from each of the facilities. These contacts were typically made by 
telephone and in some cases, follow up material was provided by the diverter. Some 
information was also obtained from the company websites and I or the website of the 
respective Regional District. 
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Chapter 5 - Findings 
Northern Health Sites 
The results of the surveys and site discussions at the Northern Health sites, along with 
a description of each facility, are summarized in the following paragraphs. 
Dawson Creek District Hospital 
The Dawson Creek District Hospital is an acute care facility consisting of 45 acute care 
beds, an Emergency Room, a Psychiatric ward, a physical Rehabilitation in-patient and 
out-patient department, a surgery, pharmacy, radiology and the full range of support 
services including laundry, food services, housekeeping and physical plant. The 
original hospital was built in 1960 and the psychiatric and rehabilitation wing was added 
in 1995 
In 2009 Dawson Creek District Hospital spent $29,890 on waste disposal. These costs 
are for the contract costs of waste removal from the site by the waste services 
contractor and associated landfill fees where applicable. They do not include internal 
NH operational costs, such as the cost of NH housekeeping or maintenance staff or the 
cost of waste bins within building. 
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The town of Dawson Creek is in the Peace River Regional District and has a population 
of 11 ,420 according to the 2006 Canadian census. Similar to all the other Northern 
Health communities in the study, while the town itself is an urban centre, it is located 
within a rural setting. The next closest towns of similar or larger size are Fort St John 
(population: 17,402), located 75 kilometres along the Alaska Highway to the north, 
Grand Prairie (population: 47,076) located in neighbouring Alberta, 130 kilometres to 
the east and Prince George (population: 70,981) located over the Rocky Mountains and 
400 kilometres to the west. (Government of Canada n.d .) 
According to the survey completed by the maintenance staff and the interview 
conducted, the Dawson Creek District Hospital currently recycles corrugated cardboard 
generated within the central stores department and disposed of in a compacting six yard 
bin. In regard to paper recycling, each department within the hospital undertakes 
recycling as it deems appropriate. All paper is shredded within each department and 
there is no separation of confidential from non-confidential material. Bags of shredded 
material are delivered by department staff to a central location in the basement of the 
hospital. From there dedicated staff volunteers deliver the bags of shredded materials 
to the commercial recycling centre in Dawson Creek as the need arises. There are no 
set schedules for delivering bags to the basement of the hospital or to the community 
recycling centre. There is no charge to deliver materials to the recycling centre. 
GR Baker Memorial Hospital 
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G.R. Baker Memorial Hospital is located in the town of Quesnel, BC, in the Cariboo 
Regional District. The hospital is an acute care facility consisting of 31 acute care beds, 
an Emergency Room, a Psychiatric ward, a surgery, pharmacy, radiology and the full 
range of support services including laundry, food services, housekeeping and physical 
plant. The original hospital was built in 1955 and a major expansion was added in 
1987. 
In 2009 G.R. Baker Memorial Hospital spent $14,330 on waste disposal. 
The town of Quesnel has a population of 9,567 according to the 2006 census (BC Stats 
2006). The next closest towns of similar or larger size are Prince George, located 120 
kilometres to the north, and Williams Lake, 120 km to the south. There are no 
communities of significant size to the east or west of the town. 
According to the survey completed by the Maintenance Manager, G.R. Baker Memorial 
Hospital currently recycles corrugated cardboard, fluorescent lights (mercury and glass 
recovery), and batteries. In addition, some individual departments collect beverage 
containers, plastics and glass. In regard to paper recycling, the Emergency department 
and Surgery collect paper in drums marked "paper only". The paper is then delivered to 
the local municipal recycling centre by staff volunteers, where it is accepted without 
charge. 
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Prince George Regional Hospital 
Prince George Regional Hospital is located within the Regional District of Fraser Fort 
George. The hospital is the largest hospital in the north and serves as the regional 
hospital for all of northern BC. The hospital has 200 acute care beds, an Emergency 
Room, a Psychiatric ward, a physical Rehabilitation in-patient and out-patient 
department, a surgery, pharmacy, radiology, the northern campus of the University of 
British Columbia Medical School and the full range of support services including 
laundry, food services, housekeeping and physical plant. The original hospital was built 
in 1972 and a major addition was constructed in 2003 
In 2009 Prince George Regional Hospital spent $110,767 on waste disposal. 
Prince George has a population of 70,981 according to the 2006 census (BC Stats 
2006). Prince George is located near the geographic centre of British Columbia and is 
approximately 800 kilometres from Vancouver, BC and 750 km from Edmonton, Alberta . 
Prince George Regional Hospital currently recycles corrugated cardboard generated by 
the Stores department and batteries. In addition, some individual departments collect 
beverage containers, plastics and glass. In regard to paper, only the administration 
department collects paper for recycling (non-confidential) in centrally located recycling 
bins within the department. The paper is collected from the department by a local 
recycling firm for a fee. 
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Mills Memorial Hospital 
Mills Memorial Hospital is located in Terrace, BC, in the Kitimat-Stikine Regional 
District. The hospital is an acute care facility consisting of 39 acute care beds, an 
Emergency Room, pharmacy, radiology and the full range of support services including 
laundry, food services, housekeeping and physical plant. The hospital was built in 
1960. 
In 2009 Mills Memorial Hospital spent $34,220 on waste disposal. 
The town of Terrace has a population of 10,830 according to the 2006 census. The 
town is located near the pacific west coast, approximately 150 kilometres east of Prince 
Rupert. Prince George is the nearest larger centre, located 570 kilometres to the east. 
Kitimat (population: 8,987) is located 55 km to the south. There are no communities of 
significant size to the north of the town (BC Stats 2006). 
According to the survey completed by the Maintenance Manager, Mills Memorial 
Hospital currently recycles batteries and corrugated cardboard. Batteries are shipped 
out of town to a battery recycler who provides collection containers and paid shipping. 
The site reported that there is no paper recycling occurring in the hospital due to lack of 
local recycling facilities 
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Prince Rupert Regional Hospital 
Prince Rupert Regional Hospital , Prince Rupert, BC, is in the Skeena-Queen Charlotte 
Regional District. The hospital is an acute care facility consisting of 31 acute care beds, 
an Emergency Room, three operating theatres, pharmacy, radiology and the full range 
of support services including laundry, food services, housekeeping and physical plant. 
The hospital was built in 1971 
In 2009 Prince Rupert Regional Hospital spent $32,697 on waste disposal. 
The town of Prince Rupert has a population of 12,860 according to the 2006 census 
(BC Stats 2006). The town is located on the pacific west coast and is connected to 
Vancouver and Asia through a commercial container shipping port. A single highway 
leads east to Terrace, BC. 
Prince Rupert Hospital currently recycles corrugated cardboard generated within the 
central stores department and disposed of in a compacting yard bin, plastic and tins 
from the kitchen and obsolete computer hardware. In regard to paper recycling, only a 
few departments undertake recycling , currently estimated to be two or three 
departments. Paper is bagged in blue plastic bags which are provided by the Regional 
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District. Paper and other recyclable items are picked up every Thursday morning by 
persons from the community recycle depot for a weekly flat fee of ten dollars. 
An important aspect when considering paper recycling is the issue of document 
confidentiality as it relates to health care. In this regard, each of the facilities 
interviewed currently have systems in place to deal with the destruction of confidential 
documents. While these range from in-house, department level shredding, in-house 
facility wide shredding or outsourced shredding services, all have developed procedures 
to deal with this issue. With the adoption of a recycling program, it is expected that 
these procedures could and will continue. However, once a recycling program is 
established, it may be possible to integrate the shredded materials into the recycling 
stream. 
The identified barriers from all of the sites were primarily costs of implementing a 
recycling program (either real or perceived) and, secondarily, lack of available services 
in the area. While operational procedures would need to be addressed in the 
implementation of any program, these were not specifically identified by the sites as 
anticipated barriers 
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2009 Waste 
Facility Size Current Recycling Status Removal 
Cost 
Dawson Creek 45 Acute Care Individual departments currently recycle $29,890 
District Hospital, Beds paper; volunteers deliver to local depot. 
Dawson Creek, BC 14,960 sq m. Corrugated cardboard is collected and 
removed by the waste removal contract 
Prince George 200 Acute Care Individual departments recycle paper, 
Regional Hospital, Beds some glass and tins . Local recycling $110,767 
Prince George, BC 38,800 sq m service picks up from site for a fee. 
Corrugated cardboard is collected and 
removed by the waste removal 
contract. Batteries. 
G.R. Baker 31 Acute Care Individual departments recycle paper, 
Memorial Hospital, Beds beverage containers, glass and $14,330 
Quesnel, BC 17,092 sq m plastics; volunteers deliver to local 
depot. Corrugated cardboard, 
fluorescent lamps, batteries 
Mills Memorial 39 Acute Care Batteries and corrugated cardboard 
Hospital, Beds $34,220 
Terrace, BC 10,218 sq m 
Prince Rupert 31 Acute Care Individual departments recycle paper, 
Regional Hospital, Beds some glass and tins. Local recycling $32,697 
Prince Rupert, BC 11,454 sq m 
service picks up from site. Corrugated 
cardboard is collected and removed by 
the waste removal contract. Electronic 
waste. 
Figure 5 -Current Recycling Status 
Other Health Authorities 
There are currently five geographically-based and one service-oriented health 
authorities in British Columbia. The five geographically based authorities are 
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Vancouver Island Health Authority, Vancouver Coastal Health, Fraser Health, Interior 
Health Authority and Northern Health. The Provincial Health Authority, while 
headquartered in Vancouver, administers the delivery of specialty health services 
across the province. At the time of writing , Vancouver Coastal , Fraser and Provincial 
Health are undergoing a consolidation of support services into one administrative body 
for the three authorities. This consolidation includes waste management services. 
Vancouver Coastal, Fraser and Provincial Health Authorities 
As a consolidated group, Vancouver Coastal, Fraser and Provincial Health Authorities, 
have contracted with a waste management vendor to handle both landfill waste and 
recyclables. Under the agreement, two refuse bins are provided to the participating 
sites. One bin contains non-recyclable material for landfill and the second bin contains 
recyclables. The recyclable bin contains primarily corrugated cardboard but other 
recyclables are bagged and added to the container by the housekeeping staff. 
Acceptable recyclables include paper of all types except office paper, plastics, tin and 
metals. Glass is not currently accepted. Office paper is considered to be confidential 
and is handled by a shredding contractor under a separate contract. The authorities 
receive credit (i.e. revenue) for the corrugated cardboard and are charged a fee for the 
remaining recyclables. Through this arrangement, the authorities have streamlined their 
waste disposal to (a) a single vendor (b) a common location for all waste material and 
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• .. · 
(c) minimized their physical footprint for waste collection through the use of one 
container for all recyclables (i.e. single stream diversion). 
This system is currently in use at the larger health facilities which are in relatively close 
proximity to the recycler. Smaller and more remote or rural centres have not been able 
to participate in this program to date due to the vendor's inability to service these sites. 
At these smaller locations some recycling is occurring on a local initiative basis. 
In addition to the recycling efforts described above, the authority is taking steps to 
reduce the generation of waste at all sites. These efforts include removal of waste bins 
from individual offices, eliminating the automatic distribution of annual telephone books 
to each office, identifying "waste champions" within the organization to promote waste 
reduction, and implementing an authorities-wide share site where surplus materials can 
be posted for use by others. Working with suppliers to reduce packaging materials and 
to develop product take-back programs, where vendors take back their packaging or 
end-of-life products, is another approach in the authorities' efforts to reduce waste. 
Interior Health Authority 
Programs and efforts at Interior Health reflect closely the observations at Northern 
Health. Similar to Northern Health, the Interior Health Authority covers a large 
geographical area consisting of primarily smaller cities and towns geographically 
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dispersed over rugged terrain. The Interior Health Authority does not have a corporate 
.. 
. 
policy on recycling but recycling is actively done on an individual facility basis at most 
sites. The authority estimates that 95% of their sites participate in a recycling program 
of some type. Commingled (or single stream) recycling bins are provided by the waste 
removal contractor at several sites. As with the other health authorities, confidential 
• .. ····• 
paper is placed in shred bins and handled under a separate contract. 
Interior Health has observed that as the salvage value of recyclable materials . 
decreases, as in the recent economic recession , the recycling contractors become more 
selective in their criteria of acceptable materials. 
. 
Vancouver Island Health Authority 
Recycling occurs throughout the entire Vancouver Island Health Authority (VIHA), 
however, the degree of materials collected varies by site. Smaller and more remote 
sites, such as Tofino for example, have fewer options and outlets for the range of 
recyclable materials. Victoria and Nanaimo, conversely, have very strong recycling 
programs. Paper and cardboard are recycled at all locations. The authority does not 
have a specific recycling policy and the imposition of material bans from community 
landfills was a prime motivator in establishing comprehensive recycling programs at 
those sites impacted by such material bans. 
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Confidential paper is shredded and removed from sites by a dedicated shredding 
contractor 
VIHA has contracted with a single waste removal contractor for its large sites to pick up 
and remove recyclables. These are then delivered to the local municipal recycling 
centres for further processing. This is a recent development for VIHA and the service 
does not yet extend to its smaller sites. Previously, VIHA was receiving monetary credit 
for its diverted materials, however, with the downturn in commodity markets they no 
longer receive any return on this material. However, while the authority pays for the 
removal service, the cost of the service is currently marginally less expensive than 
landfilling , resulting in a net cost avoidance. 
City of Prince George 
In 2007 the city of Prince George initiated a program to collect mixed paper and 
cardboard from all city-owned facilities . These facilities include City Hall, the city 
swimming pools, arenas, the libraries, fire halls and the city-owned Royal Canadian 
Mounted Police (RCMP) detachment. Collection boxes are provided to all facilities and 
the number and size of boxes varies based on the needs of the individual facility. 
Typically, in buildings containing numerous individual offices, smaller individual 
containers were provided for the offices in addition to larger central collection area 
boxes. In facilities with few offices, only larger central collection containers are 
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provided. All materials within a facility are collected to a central location, are picked up 
weekly by an employee of the city's Solid Waste Services department and delivered to 
Metro Waste Paper Recovery Inc. (Metro Waste), the contracted recycler for the 
Regional District. It is estimated that approximately 4 hours a week are required for the 
Solid Waste Services employee to collect the materials from all facilities . 
Due to the confidential nature of some of the RCMP's materials, the RCMP maintains a 
separate shredding service; however, non-confidential material is collected as part of 
the city program. 
Aside from the cost of the containers and the city employee's time for weekly collection, 
an outside storage shed was built to store the material from city hall between weekly 
collections. 
Revenues to the city from the program vary with the amount of material collected and 
the value of the salvage material. While previously the material was revenue producing, 
the current low value of salvage material has resulted in the city being charged for the 
material. The cost to the city in January 2010 was $36 per tonne, which is less than the 
current landfill tipping charges of $48 per tonne. 
University Of Northern British Columbia (Prince George Campus) 
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The University of Northern British Columbia has trademarked itself as Canada's Green 
University. As part of living up to the title, the university has undertaken a number of 
recycling efforts. In 2009 the university entered an agreement with Metro Waste for 
collection of recyclable material from the campus. To support this effort the purchasing 
department sourced new recycling containers for the main campus buildings and 
distributed them to high traffic areas. Containers are emptied by the contracted cleaning 
staff as part of their regular collection duties and the materials are deposited at the 
central services area for removal from the site by Metro Waste. In departmental office 
areas each office contains a small recycling bin for office paper. Office staff are 
responsible for bringing their paper to the main collection point within each department. 
From there it is collected by housekeeping. 
Shredding of confidential paper occurs under a separate contract with a designated 
shredding vendor. These materials are delivered to the central services by each 
department. The material is then shredded on site by a mobile shredding services and 
removed by the vendor. 
Costs of the recycling program include the contracted services of Metro Waste as well 
as the cost of the recycling containers. There are no revenues generated by the 
University from paper recycling . In order to cover the costs of this and other 
sustainability initiatives, revenues generated by campus parking rate increases were 
directed to this purpose. 
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In addition to mixed , office and newspaper, the University also recycles cardboard, 
metals, batteries, mercury and fluorescent lamps. Fluorescent lamps are crushed and 
recycled for their glass and mercury content. Metal recovery generates small revenues 
for the university, depending upon the current salvage value of the materials. In 
ongoing efforts to reduce waste, the university also has a sustainable purchasing policy 
which directs the purchasing department to take into consideration "cradle to grave" 
impacts of competing vendors and to consider vendors' sustainability practices. 
Reflecting on the work of Lounsberry cited earlier, it is interesting to note that at the time 
the recycling effort was initiated , the role accretion model for environmental 
responsibilities was applied by the University. However, the administration has since 
created and filled a position for a Research Project Manager responsible for developing 
and implementing programs focused on campus sustainability and have thus adopted 
the status creation model. 
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Chapter 6 -Opportunities 
Available recycling opportunities were identified in each of the communities studied. 
These can be categorized as existing current opportunities, future potential 
opportunities and opportunities for further investigation. These various opportunities will 
be discussed in th is chapter. 
Current Opportunities 
Organizations undertaking local recycling of paper and other goods were identified in 
each of the communities investigated. In most cases these organizations are small, 
locally based, private enterprises. As well , in most cases options for local service are 
currently limited to one service provider in each community. However, exceptions to 
both of these conditions were also identified. For instance, in Prince Rupert, recycling 
service including pick-up from the site is provided by the Regional District. Multiple 
private providers operate in Prince George. 
In general, these service providers operate in a similar fashion . All provide containers 
for recycling paper and all will perform the pick-up task from the customer. The cost 
and level of service varies from location to location. Some locations charge by the 
container pick-up whereas others charge a flat fee regardless of volumes collected ; 
some charge rental fees on their containers while others require the purchase of 
containers. Similarly, in regard to level of service, this varies from collection of bins at 
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the point of use to collection only from a centralized location within the facility. As such, 
costs, both external and self-generated, need to be assessed on a facility by facility 
basis. 
When considering the costs of providing recycling services, it is also important to 
consider the cost avoidances achieved through reduction of landfill charges. As with 
the recycling services, the cost of landfill tipping charges varies significantly across the 
region. Furthermore, the method of charges for landfill also varies, further complicating 
the analysis. In those communities that charge by weight, charges varied from $103 per 
tonne in Prince Rupert to $48 per tonne in Prince George. Other methods of charging 
for landfill service are by bin volume, as in Terrace or by the number of axels on the 
delivery vehicle, as is done in Quesnel. (Quesnel is moving to a scale-based fee system 
in the near future.) 
Most providers in the region provide a tote and/or bin service. Totes are typically 65 
gallons (0.24 cubic meters) in size and weigh 93 kg when fully loaded with bond paper. 
At $103 per tonne tipping fees, the equivalent costs to landfill of one tote of paper would 
be $9.58 per tote. Some providers also offer a Mega-Bag Service which contains a 
volume of 264 gallons (1.0 cubic metres). Assuming a 90% fill rate and a 90% bond 
paper /10% mixed paper composition the equivalent cost to landfill this volume at $103 
per tonne would be $35.02. At $48 per tonne the landfill cost would be $16.32. 
(Material weights based on Volume to Weight Conversion Table provided by EPA 
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Document "Business Guide for Reducing Solid Waste " EPA/530-K-92-004; November 
1993). 
. 
Sample costs received for service in Dawson Creek, for example, for Mega-Bag service 
is $15 per bag based on 2 bags or more. This indicates that at these volumes, this 
service is viable . In comparison, 64 gallon tote service by the same provider is also 
quoted as $15 per tote, indicating that at these volumes the service is not economically 
viable. Containers, both Mega-Bags and totes, are provided free of charge. As noted 
earlier, additional costs to be considered are the internal collection costs and the space 
capacity within the site for the containers. 
While cost comparisons will vary from site to site and each site will need to undertake 
their own evaluation, the above analysis indicates that under certain circumstances, the 
service may be economically advantageous. 
Regional Providers (Future Potential Opportunities) 
Metro Waste Paper Recovery Inc. is a comprehensive waste management company 
operating plants throughout Canada including in Prince George, Vancouver, Victoria, 
and Surrey. All the plants are fully equipped with baling, sorting, and storage capacity. 
Metro Waste Paper Recovery Inc. (MWPR) collects and processes over 200,000 tonnes 
per month of paper fibre and other commodities. In addition, the plants are supported by 
Page 145 
a transportation division consisting of roll-off units, rear packers, straight trucks, and 
tractor/trailer vehicles serving in excess of 1,200 industrial, commercial and institutional 
waste generators (Industry Canada, Government of Canada n.d.). 
With a plant located in Prince George, MWPR represents a potential opportunity to 
undertake a region wide program of recycling recovery. Discussions with the local plant 
manager indicated that the plant would consider such an arrangement provided it was 
economically sustained by the authority. While the existing Prince George facility has 
sufficient capacity to accept all of Northern Health's recycled paper, and in fact, the 
plant would recognize increasing economies of scale with the addition of NH volume, 
the local manager expressed reservations in regard to the cost of transportation 
necessary for such an undertaking. Costs and details of a region-side arrangement 
would require further discussions and negotiations. 
Waste Management Inc., another nation-wide waste management corporation with 
service in Prince George may be able to provide a similar service. 
Opportunities for Further Investigation 
Discussion with the Skeena-Queen Charlotte Regional District recycling centre revealed 
that, similar to MWPR, the facility has ample capacity for additional paper volumes. In 
fact, their ability to support the recycled paper markets is hampered by their current lack 
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of volumes. Paper is currently shipped by truck to the lower mainland of BC and to 
Washington State. However, with significantly more volume, they would be able to take 
advantage of their port and proximity to Asian markets, thereby receiving a better return 
on their product. Price received for the recycled paper shipped to Asia would receive a 
price premium over local markets (Hamilton 201 0) and shipping costs would be reduced 
if the Regional District were to be able to provide the minimum volumes required by the 
shipping firms within a defined timeframe. (Currently, specified minimums are 5 shipping 
containers delivered to the port within 15 days (Deschamps 2010)). 
Another opportunity may be to participate in a province-wide health authorities 
agreement for recycling services, whereby a contract is negotiated for services to all 
authorities under one contract. Such an arrangement would take advantage of 
economies of scale, consolidation and integration of services for the provider and 
Northern Health would benefit from the lower costs due to the averaging of 
transportation costs across the contract. A similar arrangement is currently in place for 
shredding of confidential paper services. 
The province has recently established the B.C. Health Authority Shared Services 
Organization (SSO). The SSO assumed accountability for supply chain services for all 
six health authorities in February 2009. It combines the buying power of the province's 
six health authorities by amalgamating several purchasing processes into contracts with 
larger volumes of standardized products. Key to its business approach is increased 
process efficiency, standardization, capital avoidance and combining the buying power 
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of its members (BC Health Authority Shared Services Organization n.d.). As such, it 
could act as the agent to negotiate a province-wide agreement for recycling services. 
Legislation 
Waste disposal legislation is likely to become increasingly stringent with regard to 
acceptable material. A number of the Regional District Solid Waste Management Plans 
within the Northern Health region are recommending bans be implemented on materials 
when and where a market for those materials exists. 
In Metro Vancouver there are already certain materials that landfill facilities do not 
accept because alternate disposal programs are in place for these materials. At 
disposal sites garbage loads are inspected for banned materials and loads containing 
banned materials are assessed at 50% tipping fee surcharge. As of January 4, 2010, 
the garbage rate at the Vancouver South Transfer Station and Vancouver Landfill was 
set to $82/tonne. With a 50% surcharge, the tipping fee for paper becomes $123 per 
tonne (City of Vancouver n.d.). The Metro Vancouver website describes recyclable 
paper as 
"Recyclable Paper: 
Problem: A fully recyclable product banned from the landfills as it needlessly fills 
hauling truck and landfill space. " 
(Metro Vancouver n.d .) 
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Based on the Vancouver experience, it seems inevitable that in time Northern Health 
will need to find a solution for their recyclable materials, including paper, regardless of 
economic impacts due to future legislation. 
Revenues 
All of the Northern Health sites included in this study currently segregate their old 
corrugated cardboard for recycling. In the past, market conditions were favourable for 
this material and the sites were paid for this material. Due to the recent lack of market 
demand, the price for old corrugated cardboard has declined and the sites are currently 
either receiving no revenue or are paying for its removal. 
Similar to corrugated cardboard, markets exists for used office paper. However, just as 
with cardboard, the market price for scrap paper is volatile and depends on market 
demand. The recent economic recession significantly lowered prices for all 
commodities, including those for scrap paper. It is therefore currently unlikely that 
suppliers of scrap paper (i.e . Northern Health) will recognize any revenue for this 
commodity. However, as with the previous experience with corrugated cardboard, price 
volatility and the anticipated recovery of the world economy, may provide opportunities 
for revenue in the future (Wahl 2010). Indeed, a recent newspaper article from 
Vancouver identified that the global price of old newsprint has increased in value 
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significantly over the past year, from $30 USD per tonne in January 2009 to $90 USD in 
January 2010 (Hamilton 201 0). 
While these potential revenues may or may not result in net positive results for 
recycling, they would contribute to an overall reduction of cost along with a cost 
avoidance of landfilling 
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Chapter 7 - Analysis 
The purpose of this project was to review the current practices of paper recycling at the 
largest facilities within Northern Health and to identify potential options or improvements 
for such at each of these facilities . 
Through dialogue with the identified sites, the current state of recycling at each site was 
assessed. Investigation into practices at other public sector entities was undertaken. 
Opportunities for recycling in the communities of each of the facilities and on a region-
wide basis were also examined. 
The study found that some, but limited, recycling is going on at most of the studied 
sites. Aside from recycling of old corrugated cardboard , it found that any other recycling 
was typically the result of local initiatives of site staff. It was generally departmentally 
based and inconsistently applied within the site and throughout the authority. 
Comparing the findings at Northern Health to the other Health Authorities within the 
province, the situation at Northern Health is relatively common to the other authorities. 
None of the other authorities have a comprehensive, authority wide recycling program in 
place. While the integrated health authorities of Fraser Health, Coastal Health and 
Provincial Health have a program which covers multiple large facilities in several 
communities, the program does not cover every facility (or even the majority of facilities) 
within the authority. 
Page 151 
Site recycling programs in the Lower Mainland, Victoria and Nanaimo were established 
in large part in response to legislation which banned recyclables from the local landfills. 
In each of the Northern Health communities studied, local recycling opportunities were 
identified. These opportunities are most commonly provided by private recycling 
enterprises. Costs and services vary from site to site. In addition to recycling program 
costs, the cost of waste disposal also varies between sites. Thus the actual cost at 
each site is a resultant of at least two variables, the cost to provide the recycling service 
and the cost avoidance of removing waste from the landfill . While paper recycling at 
some of the sites may be economically viable, it will not be so for all sites. 
In addition to the cost of programs by service providers, the value of recyclables is 
volatile, constantly changing the economics of any program that relies on material 
revenues. This volatility minimizes the ability to implement market-based 
recommendations which rely on a revenue component for economic viability. 
Despite the lack of a clear economic outcome of a recycling program, the environmental 
and political aspects of such programs must also be considered. These can be 
summed up by the following: 
• the provincial mandate to reduce annual landfill material by 50% is already 20 
years old without fulfilment; 
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• international discussions on environmental sustainability date back to the 
1970's and remain relevant today; 
• the global discussion on greenhouses gases takes on greater urgency every 
year; 
• municipal governments throughout the province have, or are considering, 
landfill bans on recyclable material; and 
• Northern Health's municipal and higher education counterparts are already 
actively engaging in prominent paper recycling programs. 
All of the foregoing requires Northern Health to consider its place in the environmental 
sustainability arena. Northern Health needs to decide whether it exists only to provide 
health care to its population or whether it has an obligation to provide a healthy 
environment as well and how overall environmental stewardship fit within that obligation. 
While paper recycling will provide only a very small component of a comprehensive 
environmental sustainability program, its advantages are its relative ease and low cost ' 
'-
of implementation, along with its immediate visibility to the staff and population served 
by Northern Health. 
Opportunities for Future Research 
Opportunities for further research by NH are plentiful. These opportunities include: 
Page 153 
• A full scale feasibility review and implementation plan for the sites under 
consideration. The current study is limited to an exploratory study of potential 
opportunities at the identified sites only. 
• Including a greater number and variety of sites within Northern Health. This 
study is currently limited to five sites and all the subject sites are acute care 
hospitals. Applying the recommendations of this study across numerous 
Northern Health facilities of varying sizes and services will take considerable 
additional effort. 
• Examining a greater number of comparative organizations. Other public sector 
entities (universities, cities, colleges, school board districts, etc) and health 
authorities of similar make-up in other jurisdiction in Canada could be examined . 
Other research opportunities also include the materials considered for recycling. 
Further study could be undertaken with respect to materials such as glass, metal, 
plastics, and renovation I construction materials. 
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Chapter 8 - Recommendations 
Based upon the findings and analysis of this project, a number of recommendations 
have been prepared and are presented here for consideration. It is recommended that 
Northern Health: 
1. Undertake additional investigations into the ability to undertake recycling 
programs at its facilities . 
2. Achieve buy-in by senior executive at the corporate level, the Health Service 
Delivery Area level, and the individual site level for comprehensive recycling 
efforts. 
3. Consider establishing a dedicated corporate waste management position 
responsible for all sites. If a full-time permanent position cannot be funded, 
consider a term contract or consulting contract for this work. 
4. Engage the site staff. This should include: 
a. both the housekeeping support staff, in order to determine an appropriate 
and optimal method of collection, (i.e. operational) and 
b. all other site staff to generate participation and buy-in of the recycling 
effort. 
5. Engage local recycling providers in the various communities and negotiate both 
costs and scope of service. If cost is a barrier, one solution to managing costs 
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while being proactive may be to minimize the number of containers within a 
facility. Containers could be limited to high volume, high traffic and/or high 
visibility areas. 
6. Consider landfill cost avoidance in all analyses of cost. Because disposal costs 
of waste and the collection costs of recycling are calculated in different manners, 
it is not always immediately clear what the costs and savings of a recycling 
program are. Typically, waste disposal is paid on the basis of weight whereas 
paper recycling is typically paid by the container or by pickup. 
7. Engage the Provincial Shared Services Organization to investigate opportunities 
for a contract for all NH sites and potentially a province-wide service contract, 
similar to the current province-wide paper shredding contract. 
8. Lobby the provincial government for sustainability related funding in support of 
the provincial efforts to reduce waste and greenhouse gas emissions. 
9. Maintain contact and discussion with waste paper recovery agents such as 
Metro Waste Paper Recovery and the Queen Charlotte - Skeena Regional 
District. This contact will help NH stay on top of current trends in the value of 
waste paper as well as keep recovery agents aware of NH interest and potential 
volumes, which may be beneficial to their economies of scale. 
1 O.lnvestigate and encourage the use of supplier take-back programs, supplier 
packaging reductions projects, and requesting suppliers to submit sustainability 
statements 
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Chapter 9 -Conclusions 
This study finds paper recycling occurs to varying degrees at most of the studied sites 
and identifies that potential for further action exists within the Northern Health Authority. 
To realize this potential, a number of opportunities for further investigation have been 
identified . 
The economic costs and advantages of paper recycling vary from site to site and from 
time to time, based on the commodity price of scrap paper. Because of this variance, 
the economic viability of recycling programs is neither immediately clear nor consistent 
across the region. 
In addition to economic considerations, the health authority is urged to consider other 
factors in the evaluation. These include the authority's desire to improve the health of 
its population through stewardship of the local environment, employee morale, 
recruitment and retention , supporting the government's stated goals of waste and 
greenhouse gas reduction, the opportunity to participate in the global environmental 
sustainability movement, and a proactive response to future bans on recyclable 
materials from area landfills. 
While this paper has reviewed paper recycling opportunities at five Northern Health 
sites, many more opportunities exist for further investigation, both in terms of locations 
and materials. 
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Appendix 1 - Northern Health Environmental Sustainability Policy 
ENERGY & ENVIRONMENTAL SUSTAINABILITY A K010 
POLICY 
Northern Health is concerned with the health and well being of the northern population 
and environment of British Columbia. Through ongoing efforts and in partnership with 
staff and organizational partners, it strives to reduce the negative environmental impacts 
which result from its buildings, operations, and programs. 
PROCEDURE 
Northern Health commits to: 
Where feasible, operationally effective and cost effective, Northern Health will pursue 
energy efficiencies, energy use reductions, and environmentally sustainable practices in 
new projects and ongoing operations. Energy efficiency and environmental impacts 
shall be considered in all projects, taking into consideration upfront capital costs, 
ongoing energy consumption , carbon emissions and overall environmental impact 
Buildings and building systems will be operated in a manner that provides an 
appropriate environment to support the provision of health services while minimizing 
the impact on our natural environment (energy consumption, carbon emissions, 
hazardous materials waste or emissions). 
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New programs will consider delivery methods that reduce environmental impacts and 
energy usage without detriment to the program objectives 
Work with communities and organizational partners to identify and act on key issues 
where a population health approach can have a significant positive impact on the health 
of northern people (NH 2009-2015 Strategic Plan) 
Work in partnership with our staff and physicians to create initiatives that foster a safe, 
healthy, and environmentally responsible workplace(NH 2009-2015 Strategic Plan) 
Regular review and updating of this policy 
Practices: 
Where feasible, operationally effective and cost effective and where the products are 
compatible with NH requirements, preference should be given to purchase of 
environmentally sensitive products and services. As part of prudent acquisition 
management, NH may consider use of environmentally sensitive products and services 
on a trial basis to ensure performance and technical requirements are met, prior to 
making longer term purchasing commitments. 
Evaluation criteria specified in the solicitation documentation (such as Expression of 
Interest, Request For Proposals, Contract Tenders, etc) may include consideration of 
the environmental impact over the life cycle of each product compared to the 
alternatives, by taking into account economic and environmental impact, production 
processes used, energy use, maintenance and disposal requirements, where known 
and understood. 
Evaluation criteria specified in a services solicitation document should consider a 
proponent's corporate environmental sustainability policy. 
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Where they are cost effective and meet performance and technical standards, products 
certified under a relevant environmental labelling program may be specified in the 
solicitation document. Specific environmental technical requirements may also be 
included in product specifications. 
Northern Health will work collaboratively with other Health Authorities on initiatives 
aimed at the reduction of energy usage and environmental sustainability. 
Participate in provincial programs, committees and initiatives aimed at furthering the 
work of EES, including but not limited to the ongoing efforts of the Provincial 
Environmental Technical Team, the Health Authority Climate Action Leads committee, 
BC Hydro Power Smart partnership and others as opportunities continue to arise 
Investigate emerging practices and technologies for possible adaptation and 
implementation within Northern Health and remain current on environmental trends. 
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Appendix 2 -Waste Disposal Costs in Northern Health 
Location Landfill Tipping Fee Equivalent Cost in Tons1 
Dawson Creek $30 per Tonne I $90 per $30 per Tonne I 
Tonne if "contaminated" $90 per Tonne 
with corrugated cardboard 
Prince George $48 per Tonne $48 per Tonne 
Quesnel2 $50 for a double axle truck $9.69 per Tonne 
(equiv= 30 yds) 
Terrace2 $50 up to 40 cu. Yards $7.27 per Tonne 
Prince Rupert $103 per Tonne $103 per Tonne 
1. Assumes 172kg (380 pounds) per cubic yard for mixed ledger/office paper. 
Reference: Business Guide for Reducing Solid Waste EPA/530-K-92-004 (United 
States Environmental Protection Agency November 1993) 
2. Currently no scales present at the landfill I transfer station 
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Appendix 3 -Survey Questions 
Paper Recycling Opportunities at Northern Health Hospitals 
1. Does your facility currently recycle any materials? If so, please describe what 
materials are recycled. If no, proceed to question 10. 
2. What is the current status of paper recycling at your facility (office paper, 
newspaper, flyers , magazines and publications, phone books, etc) 
a. __ Currently recycle all 
b. __ Currently recycle only __________ _ 
c. __ we do not recycle paper. Proceed to question 10. 
3. How is paper recycled within your facility? (describe collection methods from the 
person using the paper through to the pick-up location where it leaves the 
hospital, incl. responsibilities for each component) 
4. Do all departments participate in the recycling? If no, identify which departments 
participate in the paper recycling and in your estimation, to what extent does 
each dept contribute to the overall volume? 
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5. How is confidential paper kept separate from other paper? 
6. How is the recyclable paper removed from the site I delivered to a recycling 
centre? Who is responsible for ensuring recyclables are removed in a timely 
manner? How well does this system work? 
7. How frequently is the recycling removed from the site? 
8. Is there an additional cost or reduced cost for removal of recyclables as 
compared to normal garbage? What is the difference, if known? 
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9. Have you investigated other alternatives for removing your recyclable paper (are 
there other recycling providers who will take your paper)? 
10. Have any barriers to recycling been identified within your facility? 
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Appendix 4- Sample Paper Recycling Containers 
Figure 6 - 64 Gallon Container Tote 
Figure 7 - 264 Gallon "Mega Tote" 
Figure 8 Blue Box Recycling Container 
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